• A sample of 1,867 Chevrolet Volt drivers participating in The EV Project performed 87% of their charging events at home and 13% away from home over a 15-month study period.
• Although the majority (i.e., 59%) of all charging events were performed at home overnight, 28% of all events were performed at home during the day. Only 12% of charging events were performed away from home during the day. The fact that 70% of daytime charging was performed at home is significant, because typically daytime "opportunity" charging has been thought of as away-from-home charging.
• All vehicles in this study had access to AC Level 2 (240-V) charging at home; therefore, it is not surprising that nearly all home charging was conducted using Level 2 charging equipment. Away-from-home charging was split evenly between Level 2 charging units and AC Level 1 (120-V) charging units or standard 120-volt outlets.
• Not everyone used away-from-home charging infrastructure equally. In fact, three quarters of the away-from-home charging was performed by 20% of the vehicles. A small portion of vehicles (i.e., 5%) were never charged away from home.
• Drivers who performed 30 to 60% of their charging events away from home tended to supplement daily home charging with regular away-from-home charging. All together, these drivers averaged 2.0 charges per day. Frequent charging allowed them to average 40.3 miles driven in electric vehicle (EV) mode per day, which is a 60% increase in daily EV miles over the group of vehicles that never charged away from home.
• Drivers who charged away from home for more than 60% of their charging events tended to supplement frequent away-from-home charging with home charging. Their away-from-home charging frequency was the same as the home charging frequency of the group of drivers that never charged away from home.
• Across all of the away-from-home charging frequency groups, groups averaged 74 to 80% of their distance driven in EV mode. Overall average charging frequency increased as average daily distance driven increased, suggesting that drivers changed their charging behavior in order to extend EV mode operation.
Which Vehicles Are Being Studied?
Over Charging events from the 1,867 vehicles studied were identified and categorized by location, charge power level, and time of day. For each charging event, the vehicle's charge location was classified as either at home (meaning at the vehicle owner's primary residence) or away from home. Most charging events were categorized as either Level 1 or Level 2. The power level of some events could not be determined due to incomplete data. Finally, charging events were categorized by time of day. A charge occurred during the daytime if it occurred between the vehicle's first and last trips of the day. A charge was classified as an overnight charge if it occurred after the vehicle's last trip of the day. For this analysis, a day begins and ends at 4 a.m. The overall split of the 763,002 charges by location and power level is shown in Figure . It is apparent that the majority of the charging events occurred at home, accounting for 87% of all charges. Level 2 home charging made up at least 73% of all charging events, with home overnight Level 2 charges accounting for 49% of all charges and home daytime Level 2 charges accounting for 24% of all charging events. There were instances of drivers using Level 1 charging at home both during the day and overnight; however, these cases were relatively infrequent and accounted for only 4% of all charges. This is reasonable considering that Level 2 charging units were available at each vehicle's home location. Away-from-home charging occurred almost exclusively during the daytime. Level 1 charges were performed about as frequently as Level 2 charges when away from home. Very few (i.e., 1%) of away-from-home charges occurred overnight at any level.
Of all events, 28% were performed at home during the day. Only 12% of charging events were performed away from home during the day. Daytime charging typically has been thought of as being performed away from home. However, drivers of the vehicles in this study performed 70% of daytime charging events at home. They found an opportunity to return home during the day and favored charging there over charging away from home during the daytime. Figure 2 shows the amount of charging energy consumed by vehicles during charging events described in Figure 1 .
The proportion of energy charged at home versus away from home was similar to the percentage of charging events performed in each, with 90% of energy consumed at home and 10% of energy consumed away from home. At home, the major differences between charge frequency and energy were seen between daytime and overnight charging. Overnight home charging accounted for much more of the energy charged than daytime home charging. This is consistent with the traditional expectation that most of a vehicle's charging energy can be provided by long overnight charging events at home. Away-from-home daytime charging consumed a greater percentage of energy than home daytime charging. This suggests that, during the day, drivers were somewhat more likely to be charging away from home for longer periods of time than when at home. This is probably due to the influence of workplace charging, where vehicles tend to stay plugged in for many hours. At least a portion of drivers in this study had regular access to workplace charging, but it is not known exactly how many. Charging and driving behavior of a subset of Leafs in this data set whose drivers are known to have had access to workplace charging is discussed in other papers [1] .
When charging away from home, the percent of energy charged at Level 1 and Level 2 was similar to the percent of charge events performed at each power level. This means that the energy charged per away-from-home charging event was nearly equal for Level 1 and Level 2 charging events, even though Level 1 charging occurs at half the power of Level 2. This fact is particularly significant for away-from-home charging, where daytime "opportunity" charge time is typically expected to be short. This is consistent with the assumption that charging away from home was conducted at locations where the vehicle was parked for long periods of time, such as at work.
How Did Infrastructure Usage Vary from Vehicle to Vehicle?
To understand drivers' usage of away-from-home charging infrastructure, data were analyzed on a per-vehicle basis. First, the relative contribution of away-from-home charging events for each vehicle was calculated. It was determined that 20% of vehicles with the most away-from-home charging performed 76% of all away-from-home charges. This indicates that drivers did not uniformly utilize awayfrom-home charging infrastructure, but rather a minority of drivers were the predominant users.
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To explore this idea further, vehicles were grouped based on how much away-from-home charging they performed relative to home charging. The percent of vehicles in each group is plotted in Figure 3 . Figure 3 shows that 57% of the vehicles studied performed 5% or fewer of their charging events away from their home locations and 5% of vehicles had zero away-from-home charges. On the other hand, some vehicles did most of their charging away from home and a few charged away from home 100% of the time.
Away-from-home charging can be either Level 1 or Level 2; therefore, breaking down away-from-home charges by power level is important to further understand drivers' charging habits. Figure 4 shows the percentage of charges at each power level performed by the vehicles in the groups defined in Figure 3 . Overall, away-from-home charging was split roughly in half between Level 1 and Level 2. While it is difficult to quantify exactly because of the number of events with an indeterminate power level, it appears that drivers who performed about a third to half of their charging away from home slightly favored Level 1 charging. However, the sample size of each of these groups is relatively small (as shown in Figure 3) ; therefore, this result may be skewed by atypical charging habits of just a few vehicles in these groups.
Did Away-from-Home Charging Enable Increased Driving in EV Mode?
The vehicles grouped by the percent of charges away from home were analyzed to identify any differences in overall charging and driving behavior. Several metrics were calculated for each group and have been consolidated into four groups. These metrics are presented in Table 1 .
Home overnight charging was quite similar for the groups with 60% or fewer of their charges away from home. They all averaged slightly less than one charge per day with an average state of charge (SOC) increase of about 65% of the battery's capacity per charge. Those that charged away from home more than 60% of the time only charged at home overnight 0.3 times per day and received an average SOC increase of 56% per charge.
All groups averaged 0.3 to 0.4 home daytime charges per day, except those charging away from home more than 60% of the time, who averaged just 0.1. All groups had an average SOC increase for home daytime charging of around 33% of the battery's capacity, roughly half the increase of overnight charging for the same groups. This reinforces the observation made previously that Volt drivers used their home charging units to perform daytime "opportunity" charging.
Away-from-home overnight charging occurred very infrequently (i.e., the average charges per day for all groups rounded to 0.0). When drivers found the rare opportunity to charge overnight when they were not at home, the SOC increase from these charges was on the same order as those that occurred overnight at home.
When charging away from home during the daytime, drivers most likely used publicly accessible and/or workplace charging infrastructure, the group with 0 to 30% of their charges away from home occasionally charged away from home during the daytime, averaging 0.1 charges per day with an SOC increase of 40% per charge. The two groups with more away-from-home charging charged during the daytime away from home about once per day INL/EXT-14-33007 and increased their SOC by around 45% of the battery's capacity per charge. The group with 30 to 60% of their charges away from home utilized home charging more than once per day and supplemented that charging with nearly one away-fromhome charge per day for a total daily SOC increase of 108%. This charging allowed the vehicles in that group to drive more than 40 miles in EV mode per day, which is 60% farther than the vehicles that never charged away from home. All of the four groups were able to drive a significant portion of their miles in EV mode, with percentages ranging from 74 to 80%.
Across all of the away-from-home charging frequency groups, vehicles averaged 74 to 80% of their distance driven in EV mode. Overall average charging frequency increased as average daily distance driven increased, suggesting that drivers changed their charging behavior in order to extend EV mode operation.
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Appendix A Figure A1 shows the number of vehicles included in this study in each of the 16 regions where Chevrolet Volts were enrolled in The EV Project. Note that Oregon includes the Corvallis, Eugene, Portland, and Salem metropolitan areas. Washington State includes the Seattle and Olympia metropolitan areas. Figure A1 . Number of The EV Project Chevrolet Volts by region.
